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Children’s After-School Activity: 
Associations With Weight Status 
and Family Circumstance
Kylie Hesketh, Melissa Graham, and Elizabeth Waters
This study investigated children’s after-school activity and associations with body 
mass index (BMI) and family circumstance. One thousand two hundred thirty-four 
parents and 854 children (age 8–13 years) completed activity diaries for the 2 
hours after school. Parents reported children as more active than children reported 
themselves. Boys were reported to be more active than girls. Activity levels were 
generally not associated with BMI or family circumstance with the exception of 
cultural background. Parent-reported mean child METs were higher for mothers 
born in Australia (3.3 vs. 3.0; p = .02). Child-reported mean METs were higher 
for fathers born in Australia (2.9 vs. 2.6; p = .04) and where English was their 
main language (2.9 vs. 2.3, p = .003).
Regular physical activity is important for children’s physical and psychosocial 
well-being (2,5). Not all children, however, meet recommended minimum physical 
activity guidelines (6,9). Characterizing children’s activity patterns is an important 
first step to inform strategies to increase physical activity.
Although girls and older children are consistently found to be less physically 
active (3,9,19), there is less consensus on associations with weight status and family 
circumstance (family-level socioeconomic status and family composition) in pre-
adolescent children. Studies considering associations between physical activity and 
weight status in children are evenly divided between finding no associations and 
weak inverse associations (23). A review (23) of studies investigating family-level 
socioeconomic status and children’s physical activity found positive, negative, and 
no associations reported. Fewer studies have considered other aspects of family 
circumstance. Studies considering the relationship between children’s physical 
activity and number of parents in the home have variously reported no associa-
tion (4,18,21,24), higher activity levels for children in dual(two)-parent families 
(13,27), and higher activity levels for children in single-parent families (8,22). The 
presence of siblings has not been widely studied; one study found no relationship 
with children’s physical activity (24).
A large proportion of children’s time is nondiscretionary; that is, they are 
at school and therefore (apart from recess periods) cannot choose whether to be 
active or not. So, measures of physical activity that span the entire school day 
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might be less sensitive to differences between children. Children’s activity levels 
during discretionary or leisure time might offer unique insights into the differences 
between individual children’s activity choices. The after-school period is one such 
time when children may engage in discretionary activity. The after-school period 
has been shown to be predictive of overall physical activity levels (16), and it has 
been referred to as a “critical period” for defining children’s overall physical activ-
ity (29). Yet few studies have investigated children’s activity during this time. In 
studies of daily physical activity, the after-school period has been found to be the 
time when children engage in the greatest amount of physical activity (14,20,25) 
and the greatest amount of moderate- to vigorous-intensity activity (25). Consistent 
with data for overall physical activity, boys and younger children are reported to 
be more active in the after-school period (14,20). Other characteristics associated 
with children’s overall activity, however, such as children’s weight status (15) and 
family circumstance (11),  which may be associated with their choice of activities 
during this discretionary time, have not been investigated. Increasing knowledge 
of children’s activity choices during this critical period might assist in devising and 
targeting strategies to children most at risk for being inactive.
The aim of this study is to describe children’s activity patterns during the 
important after-school period, both by parent proxy- and child self-report. In addi-
tion, associations between after-school activity levels and children’s weight status 
and family circumstance will be investigated.
Methods
Sample
This cohort was derived from the second phase of the Health of Young Victorians 
Study (HOYVS), a longitudinal epidemiological study of school-aged children 
in Victoria, Australia. At baseline (1997), HOYVS employed a two-stage strati-
fied random sampling design to select 24 elementary schools, with a probability 
proportional to total enrollment to be representative of the school sectors (govern-
ment, Catholic, and independent) and the geographic distribution of the state. At 
each school, one class at each year level was randomly selected except where total 
enrollment was <240 students, in which case all students were included. Children, 
age 5–10 years, who participated at baseline (n = 1,943; 51% male; response rate 
= 83%) were eligible for Phase 2. This paper provides cross-sectional analysis 
of data from the second phase of HOYVS conducted between October 2000 and 
June 2001 when children were age 8–13 years. Subjects include participants with 
data from parent or child activity diaries at Phase 2. Ethics approval was obtained 
from the Royal Children’s Hospital Ethics in Human Research Committee and 
education authorities.
Measures
Parents completed a diary recording their child’s activities at 15-min intervals 
for the 2-hour period after school (4–6 p.m.), on 2 consecutive school days. The 
diary was a condensed version of the modified Bouchard activity diary used by 
O’Connor and colleagues in their validation study of physical activity measures 
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with elementary school children (16). Assessing associations between four activity 
measures (parent-reported activity diary, parent-reported activity questionnaire, 
accelerometer, and doubly-labeled water) the strongest correlation they found 
was for the activity diary and accelerometer during the 2-hour after-school period 
(r = .75). The 2-hour after-school period correlated with overall activity across 3 
days as measured by accelerometer (r = .53) and diary (r = .54). The diary asks 
parents to record each activity based on its intensity using a scale from 1 to 7 with 
example activities provided (1 = in bed; 2 = sitting [e.g., eating, reading, writing, 
watching TV, video and computer games, being driven]; 3 = standing plus a little 
activity; 4 = slow walk, most children’s play; 5 = light activity [e.g., active play, 
bike riding, cricket, fun swimming, dancing, gymnastics, handball, tennis]; 6 = 
moderate physical work [e.g., ice skating, roller blading, swimming training, net-
ball, basketball, soccer, cross-country running, bush walking]; 7 = intense activity 
[e.g., serious competitive sport]). If unsure of how to code an activity, parents were 
asked to write what their child was doing; these entries were subsequently coded 
by a researcher. Diaries were contained within a broader questionnaire in which 
parents also reported information on family circumstance.
Children completed the activity diary on one afternoon (4–6 p.m.) after 
school, recording the main activity they were doing during each 15-min interval. 
Unlike parents, they were asked to simply write a description of the activity rather 
than code intensity levels. Children’s activity diaries were subsequently coded 
by a researcher to correspond to the 0–7 intensity scale of the parent diary. When 
respondents nominated two activities within a 15-min interval, the less physically 
intense activity was used. Parent and child diaries were not completed on the same 
day because of the study methodology (parent questionnaires were completed 
and returned to researchers along with consent forms prior to visiting children at 
school; children required instruction on diary completion that was provided during 
the school visit).
Scores from the activity diaries were converted to metabolic equivalent scores 
(METs). One MET is defined as the average energy expenditure for an adult sitting 
quietly. Using this measure, activities are classified as the ratio of the metabolic rate 
associated with the activity divided by the resting metabolic rate. For example, an 
activity with a 2 MET value requires twice the energy expenditure of sitting quietly 
(1). Diary scores were converted to METs using the mean MET scores calculated 
for the example activities provided in the diary.
Children’s heights and weights were measured by trained researchers using 
portable stadiometers (Invicta Leiscester) and regularly calibrated digital scales 
(Tanita Model 1597). Body mass index (BMI) was calculated (weight (kg) / height 
(m)2) and transformed into standardized (z) scores based on gender and exact 
decimal age using U.S. Centers for Disease Control and Prevention 2000 growth 
chart data (12). The use of BMI z-scores allowed comparison of BMI across age 
and gender groups.
Analyses
Characteristics of responders (completed diary) and nonresponders (provided some 
Phase 2 data but did not complete diary) were compared using logistic regression. 
Analyses were conducted using (1) mean daily MET scores and (2) total daily 
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MET scores as outcome variables. Because the pattern of results did not differ for 
these two outcomes, results for mean MET scores are presented. Pearson correla-
tion coefficients were used to assess the relationship between parent reports of 
their child’s after-school physical activity on 2 separate days (Diary 1 and Diary 
2). There was a moderate positive relationship (r = .35). Because the two diaries 
were only moderately correlated, analyses were conducted using both diaries where 
available or a single diary where only one had been completed.
The relationship between child self-report and parent proxy–report of after-
school physical activity was examined using Pearson correlation coefficient and 
paired-sample t test. Relationships between mean MET scores and child gender, age, 
z-BMI, and family circumstance variables were examined using linear regression 
analyses. Using logistic regression, children reported to engage in some versus no 
moderate to high intensity physical activity (MVPA) during the diary period (defined 
as Level 5, 6, or 7 on the diary scale; mean MET of 3 or above) were compared 
based on gender, age, z-BMI, and family circumstance variables. Analyses were 
conducted using SPSS version 12.0.1.
Results
A total of 1,569 children (81% retention) provided data for the second phase of 
the study. Of these, 854 returned the self-report diary and 1,234 parents completed 
at least one diary of their child’s after-school activity (1,200 parents completed 
both diaries and 34 completed only one). There was no difference between parent 
responders and nonresponders for child’s age, gender, or z-BMI, number of children, 
birth order, marital status, father’s country of birth, main language spoken at home, 
employment status, education, or health care card status. Mother’s country of birth 
for nonresponders, however, was more likely to be a country other than Australia 
(p = .05). There was no difference between child responders and nonresponders 
for children’s gender or z-BMI, number of children, birth order, marital status, 
country of birth, main language spoken at home, employment status, education or 
health care card status. Responses decreased, however, with increasing age of the 
child (p = 0.002).
There were 736 parent-child pairs who completed diaries. An additional 498 
parents completed the diary, but their child did not. For 118 families, the child 
completed a diary but their parent did not. Children were age 8–13 years (mean 
10.7 years, SD 1.18) and 75% were within the normal BMI range, i.e., classified as 
nonoverweight using international age- and gender-specific cut-points (7). Based 
on parent report, 41% of children were firstborn, and the vast majority of children 
had siblings (95%). Most parents were married (86%), born in Australia (mother 
81% and father 77%), spoke English at home (95%), and were in paid employ-
ment (mother 68% and father 94%). A large proportion of parents had completed 
postsecondary schooling (mother 40% and father 56%). About one quarter (27%) 
of families were on low incomes as indicated by their status as current health-care 
card holders.
Parents tended to report children as more active than children reported them-
selves (p < .001). Children's mean MET score from parents’ reports was 3.2 (95% 
CI 3.1–3.3, SD 1.06) and from children’s reports was 2.8 (95% CI 2.8–2.9, SD 
1.23). As shown in Tables 1 and 2, mean MET scores were higher for males than 
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Table 1 Associations Between Parent-Reported Child Mean MET Scores 
in the After-School Period and Individual and Family Circumstance Factors
Variable n %
Mean 
MET Mean Diff. (95% CI)
Age Mean Age (SD) 10.7   (1.18) β = –0.007(–0.06, 0.04)
Body mass  
 index Mean z-BMI (SD)  0.38  (0.93) β = –0.003(–0.54, 0.48)
Gender Male 613 49.7 3.3 ref
Female 621 50.3 3.1 0.19(0.07, 0.30)
Number of  
 children 1 43 4.9 3.3 ref
2 or more 829 95.1 3.2 –0.12(–0.45, 0.20)
Birth order First 358 41.0 3.2 ref
Second 314 36.0 3.2 –0.04(–0.20, 0.12)
Third 141 16.2 3.2 0.03(–0.18, 0.24)
Fourth or more 60 6.9 3.2 –0.02(–0.31, 0.27)
Marital status Married / defacto 747 85.7 3.2 ref
Separated / divorced 90 10.3 3.3 –0.1(–0.38, 0.18)
Widowed / never   
 married 35 4.0 3.26 –0.06(–0.49, 0.37)
Country of birth  
 (mother) Other 166 19.1 3.0 ref
Australia 704 80.9 3.3 –0.21(–0.39, –0.03)*
 (father) Other 197 22.8 3.2 ref
Australia 666 77.2 3.2 0.01 (–0.16, 0.12)
Language  
 spoken at home Other 44 5.0 3.1 ref
English 828 95.0 3.2 –0.08 (–0.41, 0.24)
Employment  
 status (mother)
Not in paid   
 employment 272 31.8 3.1 ref
Employed part time 395 46.2 3.3 –0.11(–0.28, 0.05)
Employed full time 188 22.0 3.2 –0.02(–0.22–0.18)
 (father) Not in paid   
 employment 49 6.3 2.9 ref
Employed part time 48 6.1 3.2 –0.31(–0.73, 0.12)
Employed full time 687 87.6 3.2 –0.34(–0.65, –0.03)
Education  
 (mother) Up to year 10 218 25.5 3.0 ref
Year 11 or 12 294 34.4 3.3 –0.30(–0.48, –0.12)*
Postsecondary 342 40.0 3.2 –0.18(–0.35, 0.001)
 (father) Up to year 10 157 20.0 3.0 ref
Year 11 or 12 189 24.0 3.3 –0.22(–0.45, 0.002)
Postsecondary 440 56.0 3.2 –0.20(–0.40, –0.01)
Health-care card  
 holder No 638 73.1 3.2 ref
Yes 235 26.9 3.2 0.06(–0.10, 0.22)
Note. ref = referent category.
*p < .05.
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Table 2 Associations Between Child Self-Reported Mean MET Scores in 
the After-School Period and Individual and Family Circumstance Factors
Variable n % Mean MET Mean Diff (95% CI)
Age Mean age (SD)   
 10.65(1.17) β = 0.08(0.004, 0.15)
Body mass index Mean z-BMI (SD)   
 0.36(0.95) β = 0.24(–0.06, 0.11)
Gender Male 411 48.1 3.0 ref
Female 443 51.9 2.7 0.23(0.07, 0.40)
Number of children 1 34 5.7 3.0 ref
2 or more 562 94.3 2.8 –0.20(–0.63, 0.22)
Birth order First 249 41.8 2.8 ref
Second 209 35.1 2.9 –0.10(–0.33. 0.13)
Third 95 16.0 2.9 –0.10(–0.39, 0.20)
Fourth or more 42 7.1 2.9 –0.14(–0.54, 0.26)
Marital status Married / defacto 506 84.9 2.85 ref
Separated /divorced 66 11.1 2.72 0.13(–0.25, 0.5)
Widowed / never  
 married 24 4.0 2.87 –0.02(–0.62, 0.81)
Country of birth  
 (mother) Other 110 18.5 2.8 ref
Australia 483 81.5 2.8 –0.01(–0.27, 0.24)
 (father) Other 128 21.8 2.6 ref
Australia 459 78.2 2.9 –0.25 (–0.49, –0.01)*
Language spoken  
 at home Other 36 6.1 2.3 ref
English 559 93.9 2.9 –0.62 (–1.03, –0.21)*
Employment status  
 (mother)
Not in paid   
 employment 190 32.6 2.8 ref
Employed part time 264 45.3 2.9 –0.03(–0.26, 0.20)
Employed full time 129 22.1 2.8 0.02(–0.25, 0.30)
 (father) Not in paid   
 employment 34 6.4 2.7 ref
Employed part time 33 6.2 2.8 –0.04(–0.63, 0.56)
Employed full time 465 87.4 2.9 –0.14(–0.57, 0.29)
Education 
 (mother) Up to year 10 150 25.5 2.8 ref
Year 11 or 12 205 34.8 2.8 –0.04(–0.3, 0.22)
Postsecondary 234 39.7 2.9 –0.14(–0.39, 0.11)
 (father) Up to year 10 94 17.6 2.6 ref
Year 11 or 12 131 24.6 2.8 –0.11(–0.43, 0.22)
Postsecondary 308 57.8 2.9 –0.30(–0.56, –0.02)
Health-care card  
 holder No 435 73.1 2.9 ref
Yes 160 26.9 2.8 0.07(–0.16, 0.29)
Note. ref = referent category.
*p < .05.
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females, by both parent (3.3 vs. 3.1; p = .02) and child report (3.0 vs. 2.7; p = 
.006). There was no statistically significant difference in mean MET score for age 
derived from parent report, however, mean MET derived from child report tended 
to increase with age (p = .04). There was no statistically significant difference in 
mean MET scores by z-BMI for either parent or child report.
For parent–child pairs who both provided activity diary information (n = 736), 
there was a small positive association between parent and child report of after-school 
physical activity (r = .28) despite the diaries being completed on different days by 
parents and children. Parents tended to report their children as more active than the 
children reported themselves (3.2 vs. 2.8 mean METs; p < .001).
As shown in Table 1, for parent-reported after-school activity, mean MET scores 
differed by mothers’ country of birth, with MET scores higher from activity reports 
from mothers born in Australia (3.3 vs. 3.0; p = .02). In addition, MET scores were 
higher from reports by mothers who had completed Year 11 or 12 compared with 
mothers who had completed up to Year 10 schooling (3.3 vs. 3.0; p =.001). Mean 
MET for children’s after-school activity as reported by parents did not differ by 
birth order, number of children, marital status, holding a health-care card, fathers’ 
country of birth, language spoken at home, or fathers’ education level.
As shown in Table 2, for child self-reported after-school activity, mean MET 
scores differed by fathers’ country of birth. Mean MET scores were higher for 
children with fathers born in Australia (2.9 vs. 2.6; p = .04). Mean MET scores 
were also higher for children whose main language spoken at home was English 
(2.9 vs. 2.3; p = .003). Mean MET scores derived from child reported activity did 
not differ by birth order, number of children, marital status, holding a health-care 
card, mothers’ country of birth, employment status, or education level for either 
mother or father.
Almost three quarters (74% for Day 1 and 70% for Day 2) of parents reported 
that their children undertook any MVPA (MET ≥3) after school. A slightly lower 
proportion (62%) of children reported undertaking MVPA during the 2 hours 
after school. In comparison, 95% (Day 1) and 94% (Day 2) of parents and 91% of 
children reported children being engaged in sedentary pursuits (MET <1.27) for 
at least one 15-min period in the 2 hours after school.
Parent-reported MVPA did not differ by age, z-BMI, marital status, birth order, 
presence of siblings, mothers’ employment status, mothers’ education level, country 
of birth, language spoken at home, or health-care card status. Boys (OR = 1.6, 95% 
CI = 1.2, 2.2), however, were more likely to participate in MVPA. Fathers’ who 
worked part time were less likely to report MVPA than those who were not in paid 
employment (OR = 0.52, 95% CI = 0.3, 1.0). Fathers who had completed Year 11 
or 12 schooling were less likely to report their child engaging in any MVPA than 
fathers who had completed Year 10 or less (OR = 0.64, 95% CI = 0.4, 1.0).
Child-reported MVPA did not differ by z-BMI, marital status, birth order, 
presence of siblings, employment status, education level, country of birth, or 
health-care card status. Boys (OR = 1.5, 95% CI = 1.1, 2.0), however, were more 
likely to report some MVPA after school. MVPA increased with age (OR = 1.2, 
95% CI = 1.2, 2.2). Children who lived in homes in which a language other than 
English was the main language spoken were less likely to report MVPA (OR = 
0.5, 95% CI = 0.3, 1.0).
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Discussion
Consistent with the literature on general activity levels (3,9,19) and after-school 
activity patterns (14,20), boys engaged in more physical activity during the after-
school period than girls. Contrary to previous reports (3,9,14,19,20), however, 
children in this sample reported higher activity levels (overall activity and MVPA) 
with increasing age; no age differences were apparent by parent report. It is possible 
that this discrepancy reflects differences in reporting across the age span rather 
than differences in activity levels per se. Further research into age differences in 
activity patterns during discretionary time is warranted, however. Although the 
relationship between physical activity and overweight in children is more conten-
tious, many studies (23) of general activity levels concur with our finding of no 
association during the after-school period. We are aware of no other studies of 
discretionary time, however, that have considered whether activity choices vary 
by children’s BMI.
Most measures of family circumstance were not found to be associated with 
children’s physical activity during the after-school period. The main exception was 
measures of cultural background. Activity levels tended to be higher for children 
with parents born in Australia or when English was the main language spoken at 
home. The reasons for this association are unclear, and it might be a spurious find-
ing. It is possible that cultural norms contribute to higher activity levels for children 
with an Australian background. U.S. studies have reported differences in physical 
activity levels by ethnicity (9). Alternatively, these associations might have been 
increased by differences in reporting associated with literacy issues.
Although less than three quarters of children in this sample engaged in any 
MVPA during the after-school period, almost all spent time in sedentary pursuits. 
This finding is consistent with reports of the proportions of children meeting physi-
cal activity guidelines. Most children spend more time in sedentary pursuits than 
is recommended, and many fail to achieve recommended levels of MVPA (9,17). 
Consistent with previous reports (3,9,14,19,20), boys in this study were reported 
to engage in more MVPA than girls according to both parent and child report. For 
the most part, the remaining demographic, BMI, and family circumstance variables 
were not found to be related to children’s MVPA during the after-school period.
Although parents reported their children to be more physically active than 
children reported themselves, this study was limited by the fact that parents and 
children did not provide reports for the same day. So it is unclear whether this reflects 
a true difference between parent and child reports, with parents perhaps overesti-
mating their child’s activity levels. This could have implications for interventions 
requiring parent initiation of child involvement. A further methodological issue is 
the fact that parents provided their own numerical rating of the intensity level of 
the activity their child was engaged in during each time block, whereas children 
reported the activity itself that was later coded by researchers. This methodologi-
cal difference could also have contributed to the reported difference between child 
and parent reports.
Further limitations of this study were that data were obtained for only 1 or 
2 days of after-school activity, which might not have been representative of the 
child’s general or overall after-school activity level and the subjective nature of the 
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reports. Although the diary used has been validated against objective measurement 
for parent-proxy report (16), it has not been validated for child report. Children’s 
recall accuracy appears to increase with decreasing lapse between activities and 
recall such that they are reasonably accurate in their ability to recall activities from 
the previous day (28). Although children’s ability to predict duration of activities is 
reported to be limited (26),  most studies considering this issue have addressed global 
estimates rather than diary-style reporting. In this study, children were instructed to 
complete the diary during or immediately after the recall period, hence accuracy is 
likely to have been improved. Furthermore, the MET values used were derived from 
adult data and hence might not accurately represent energy expenditure in children 
(10). In the absence of standard MET values for physical activities performed by 
children, however, the use of the adult-derived MET values seem appropriate for 
the purpose of comparing activity between different groups of children. Seasonal 
differences in children’s activity levels might have impacted the data, which was 
collected over a 9-month period. As the vast majority of data were collected during 
the first 3 months of the study (October through December), however, such variations 
are not likely to have had a major impact on the findings. Strengths of the study 
include the population-based sampling design and the acquisition of both parent and 
child reports. This is one of very few studies to describe children’s activity during 
discretionary time, in particular during the critical after-school period. It is the only 
study we are aware of that has considered possible associations between discretion-
ary-time activity choice and children’s BMI and family circumstances. Although this 
study did not identify aspects of family circumstance beyond cultural background 
that might help explain children’s activity choices during their discretionary time, 
further research in this area is warranted. Gaining a better understanding of why 
some children chose physically active pastimes during their discretionary time, as 
opposed to those who chose sedentary pursuits, is likely to assist in the develop-
ment and targeting of strategies to encourage children to be more physically active. 
Understanding the spectrum of activity and the patterns of activity that relate to 
reports of higher intensity activity might also hold promise for the design of after-
school activity programs that appeal to children’s preferences.
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